Aim: The aim of this study was to assess the association of dental caries and dental anomalies among 5-to 15-year-old children with cleft lip and cleft palate.
INTRODUcTION
Cleft lip and cleft palate are one of the most common congenital craniofacial anomalies. In India, these birth defects affect approximately 1:500 or 1:800 live births. The presence of cleft lip or palate has been associated with developmental anomalies. Numerous surgeries are required to repair oral clefts, and the timing for these surgeries depends on the child's stage of development. For this reason, there has been a great interest in the dental development and the possible differences in the development in the cleft population. 1 Children with an oral cleft require extra care for their oral health and dentition status. 2 They often need complex and extensive treatment, usually provided by an interdisciplinary team of orthodontists, plastic surgeons, pedodontists, maxillofacial surgeons, speech therapist, and others. Following surgical repair of the cleft, the longterm oral health management of patient revolves around dental caries, malocclusion, and hypoplasia. 3 Dental caries is still a global public health problem that constitutes the main threat to the children's oral health today. 4 With the presence of cleft in the oral cavity, the maintenance of good oral hygiene is diffi cult, and the children are more at risk of developing dental caries. Hence, this study was carried out to assess the prevalence of dental caries and dental anomalies in cleft lip and cleft palate patients.
MATERIALS AND METHODS
A study was conducted among children 5 to 15 years of age in Bengaluru, Karnataka, India. Cases consisted of operated and nonoperated cleft lip and/or palate patients from the three major hospitals in Bengaluru city. Ageand socioeconomic status-matched controls consisting of noncleft individuals were taken from two schools in Bengaluru city. Ethical clearance was obtained from the Institutional Ethical Committee of Government Dental College and Research Institute, Bengaluru. Before conducting the study, necessary permission was obtained from the respective institutions. Informed consent was obtained from parents of participants or attendants, which was designed in local languages.
In total, 500 cases of children with cleft lip and/or palate were examined. Children aged between 5 and 15 years without cleft lip and/or palate matched with the cases for certain pertinent variables, such as age, sex, and socioeconomic status were selected as controls. Children with treated cleft lip and/or palate were also included in the study. The general information regarding the patient's demographic profile, dietary habits, and oral hygiene practices was obtained. Maternal history regarding age of pregnancy, exposure to infections, smoking, or alcohol consumption during pregnancy was recorded. Information on consanguineous marriages was also noted. This information was collected from the parents through an interview. Clinical examination was done using WHO 1997 pro forma to assess oral health status and treatment needs. Caries experience was assessed by using dmft/ dmf surface (dmfs) by Grubell, and DMFT and DMFS index by Klein, Plamer, and Knutson. Dental anomalies were assessed based on the presence or absence of hypodontia, hyperdontia, crowding, incompetent lip closure, unilateral cross-bite, bilateral cross-bite, and open bite. Examinations of cases were carried out on a wooden chair in a well-ventilated room and under favorable lighting conditions.
STATISTIcAL ANALySIS
Data were analyzed using Statistical Package for the Social Sciences software version 17, and p-value was assessed at 0.05. Student's t-test (two-tailed, independent) was used to find the significance of study parameters on continuous scale between two groups. Mann-Whitney U-test was used to find the significance between two groups for parameters on noninterval scale. Chi-square/ Fisher's exact test has been used to find the significance of study parameters on categorical scale between two or more groups.
RESULTS
The number and percentage of children in both groups are shown in Table 1 .
Dental caries
Caries was present in 62.62% of deciduous teeth and 74.21% of permanent teeth in the children with cleft as compared with 44.96% of deciduous teeth and 24.76% of permanent teeth in normal children. The difference was found to be statistically significant (p < 0.001). The mean dmft in children with cleft was 1.5 ± 2.7, which was signi ficantly more than the mean 0.7 ± 1.5 dmft of normal children (Table 2) . Furthermore, there was a significant difference in the mean DMFT in the children with cleft (1.3 ± 1.8) as compared with the children without cleft (0.4 ± 0.8) ( Table 3) . The mean caries experience according to the type of cleft is shown in Graph 1 . Combining the unilateral and bilateral cleft lip with palate based on their morphological similarity, a statistically signifi cant difference was found between dmfs and DMFS of these children as compared with the children with unilateral and bilateral cleft lip only, indicating that with severity of cleft, the dental caries experience also increases.
Dental Anomalies
Enamel hypoplasia was found to be signifi cantly more often in children with clefts as compared with the children with no clefts. Hypodontia was found in 74% of children with clefts as compared with 4% in normal children (p < 0.001). No signifi cant difference was found concerning supernumerary teeth. Crowding in the anterior segment was seen in 66% children with cleft as compared with 21.9% children without cleft. Incomplete lip closure was seen in 79.6% of children with cleft as compared with 2% of normal children. Furthermore, anterior cross-bite, posterior cross-bite, and open bite were statistically more in children with cleft as compared with normal children ( Table 4 ) .
Malocclusion was assessed through dental esthetic index, 59.3% of children had very severe malocclusion, and 31% had severe malocclusion ( Graph 2 ).
DIScUSSION
The results of this study show that the children with cleft have more caries experience as compared with children without cleft. In deciduous teeth, 37.37% children with clefts were caries free and 55.03% normal children were caries free, which is similar to the study done by Chapple and Nunn 3 but more than the study done by Dahllöf et al 5 and Turner et al. 6 In permanent teeth, 24.39% children with clefts were caries free; this is similar to the study done by Hewson et al 7 but less than the study done by Paul and Brandt 8 in which 53.5% of children were caries free. The mean dmft and dmfs were signifi cantly more in children with clefts as compared with children without clefts, which is similar to the studies done by Chapple and Nunn, 3 Hewson et al, 7 and Paul and Brandt, 8 and more than the study done by Bokhout et al. 9 However, the mean caries experience in the present study was less than that in the other studies, which considered caries among children with cleft only, by Bian et al 10 (dmft, 3.7 ± 3.3),
Bessling and Dubois 2 (dmft, 11.20 ± 6.45), and Turner et al 6 (dmft, 7.31 ± 1.7). Furthermore, the mean DMFT and DMFS were found to be signifi cantly higher in the children with cleft as compared with the children without cleft and were found to be similar to the studies done by Chapple and Nunn 3 and Turner et al, 6 more than the study done by Paul the difference between both groups was not statistically significant. The difference could be due to the difference in the population studied, different dietary experiences, and the frequency of fluoride exposure. The mean caries experience (dmft and DMFT) increased with severity of the cleft, as the children with cleft lip and cleft palate both had more caries as compared with the children with only cleft lip. This might be because as the severity of cleft increases the deformity also increases. This is similar to the study done by Chapple and Nunn, 3 in which the children with both cleft lip and palate had mean dmft double that of the children with only cleft lip, whereas in the study done by Kirchberg et al, 11 the difference was not found to be significant between the various types of clefts. In the study done by Besseling and Dubois, 2 the mean dmft was less for children with cleft lip as compared with the children with cleft lip and palate, but for mean DMFT, there was no significant difference among the various types of clefts. The mean DMFT (1.62 ± 1.99) and DMFS (1.07 ± 1.65) of the children who had undergone operation were found to be significantly higher than the mean DMFT (2.15 ± 3.20) and DMFS (1.36 ± 2.184) of the children who were not operated.
Concerning the variations in the number of teeth, more number of children with cleft (74.0%) had hypodontia as compared with the normal children (0.8%), and the difference was found to be statistically significant. This is more than the study done by Ranta et al 12 in which 38.4% of the children with cleft exhibited hypodontia. This is not in line with the study done by Dahllöf et al. 5 No significant difference was found in children with cleft and normal children with regard to hypodontia. There is a delay noted in the children with cleft as compared with the controls, and it increases according to the severity of cleft. This retardation is caused by genetic factors or indirect effects of clefts on the postnatal development. In the present study, no follow-up was done to assess this and also no radiographs were taken to assess whether the tooth was really absent or it was a case of delayed eruption. However, there was no significant difference concerning hyperdontia among both the groups, which is in contrast to the study done by Dahllöf et al, 5 in which significant difference was found in children with cleft and normal children concerning hyperdontia. Incomplete lip closure was found to be significantly higher in children with clefts (79.6%) as compared with the children without clefts (12%). This is similar to the study done by Dahllöf et al 5 in which significant difference was found in children with cleft and normal children concerning incompetent lip closure. Significantly more number of children with cleft had anterior cross-bite, posterior cross-bite as well as open bite as compared with children without cleft. This is in line with the study done by Turner et al 6 in which 48% children with cleft had anterior cross-bite, which is also similar to the study done by Dahllöf et al 5 in which significant difference was found between both the groups concerning unilateral cross-bite and open bite, but was not statistically significant concerning bilateral cross-bite. There was a significant difference regarding the presence of enamel hypoplasia among the two groups, with 42.8 children with cleft having enamel hypoplasia as compared with only 5.8% of children without cleft. This is higher as compared with a study done by Dahllöf et al 5 in which enamel hypoplasia was seen in 18% of the children, and Chapple and Nunn 3 in which 24% of the children with cleft exhibited enamel hypoplasia. This might be due to differences in diagnostic criteria. Even after surgical repair, malposed, malformed, and missing teeth appear more frequently in the cleft lip and cleft palate children than in noncleft children. Food entrapment and its prolonged retention upon the surface of the malposed teeth are generally considered a predisposing cause for tooth decay. This assessment will not only provide a baseline data on oral health status in young people with clefts but will also underline the need for a more aggressive approach for the management of oral diseases among these patients to optimize overall functions of the oral cavity.
cONcLUSION
This study shows that children with cleft have higher prevalence of dental anomalies than normal children. With increased occurrence of hypoplasia in children with cleft, reduced access for cleaning upper anterior teeth after surgical repair leads to poor oral hygiene status, leading to increased risk to dental caries. Given the high caries experience among the children with cleft lip and cleft palate, it is necessary to advocate a more rigorous approach to the prevention of dental disease in these high-risk children. It is essential that the patient with a cleft is monitored closely with regular dental care and maintained at all the times. Education about oral health needs to be given repeatedly and kept simple. Application of fluoride varnish is a valuable preventive measure, particularly in the cleft region, around the hypoplastic teeth. Fissure sealants are important considerations of these patients and should be carried out as soon as teeth erupt into the cavity.
